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Description 

™ e inv/ontinn rplatRs to a new class of compounds having important biochemical and 
P haS co ES^mSE More pT^cufa^ this invention relates to N^ra.ky. *ff*£^ 
derivatives which are potent and selective inhibitors of the binding of serotonin at the 5HT 2 receptor site, 
and to the processes for their preparation and use. 

The compounds of this invention are represented by the general formula 
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including optical isomers and mixtures thereof, the pharmaceutical ly acceptable salts thereof, wherein n is 
2, 3 or 4 and each of R\ R 2 , R 3 and R 4 independently represents hydrogen, C,- 6 alkyl, halogen, 
trrfluoromethyl, hydroxy, C^-e aikoxy or amino. 

Representative of the R 1 to R 4 substituents for C,^ alkyl are methyl, ethyl, propyl, isopropyl, n-butyl, t- 
butyl, pentyl, hexyl, cyclopropyl, cydopentyl wrth methyl and ethyl being preferred. All halogens are 
embraced with fluoro and chloro being preferred. Representative C,- 6 alkoxy substituents are methoxy, 
ethoxy, isopropoxy and such of the aforementioned alkyl groups attached thru an oxygen. In those 
instances wherein R 1 to R 4 are other than hydrogen, the substituents may be located at any position, (ortho, 
meta or para) but para is preferred for monosubstftuted phenyl moieties. The 2,3-, 2,4-, 2,5-, 3,4-, or 3^5- 
disubstituted phenyl moieties are embraced herein. The compounds of Formula I ^ n * a ' n J^ 
carbon atom and thus exist in optically isomeric forms. Embraced within this invention are the individual 
optical isomers and the mixtures thereof. Such mixtures may readily be separated by standard techniques 
well known in the art 

Preferred are the following compounds of the general formula (I): 

40 The compounds wherein n is 2; the compounds wherein n is 3; the compounds wherein R and R are 
hydrogen; the compounds wherein R 1 to R 4 are hydrogen; the compounds wherein R' and R are rnethoxy 
and R 3 and R 4 are hydrogen; the compounds wherein R 1 is methoxy and each of R , R and R is hydrogen; 
the compounds wherein R 1 and R 2 are halogen and R 3 and R 4 are hydrogen; and the compounds wherein 
R 1 is methyl and R 2 , R 3 and R 4 are hydrogen. . . . roo#%ttrtnc 

45 The preparation of the compounds of this invention may be achieved by standard chemical reactions 
analogously known in the art. 

The compounds of the general formula I may be prepared by one of the following processes. 
A) the chemical reduction of compounds of the formulae II 
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•'-C3- r2 R, -CpH b, -^> rJ L 

C=0 C=0 CrO 

rS rS CJ " 



tla Mb 
B) the allcylation of a compound of the formula Ml 

r'-Q- r2 
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H 



with a reactive derivative having the formula IV 

X 
I 



•-Oh* 4 
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<j>V„ |CH ='n i p'n 

,3 -C> r4 «HG-"* r3 -0- r4 r3_ 0- 
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tic Hd 



HCOH in 



IV 



wherein X is a reactive moiety, preferably a halide, tosylate. mesylate or a functional equivalent thereof, or 
C) the reaction of a Grignard reagent V with an aldehyde of the formula VI 



HC=0 

6 



I vi 

(CH 2 ) n 

R 2 Yj 

R3jriLR4 



V 



MgBr 



and hydrolyzing the reaction product, 
wherein R 1 to R* and n is defined as above. 

Especially preferred is the compound of formula VII 
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This compound can be obtained according to one of the following methods: 
A) the chemical reduction of compounds of the formulae VIII 
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B) the alkylation of the compound of formula IX 
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with an alkylating agent of the formula X 
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wherein the X-substituent is a halide, tosylate, mesylate or a functional equivalent thereof, or 
C) the reaction of a Grignard reagent XI with an aldehyde of the formula XII 

HC=0 
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and ^K t 9 he th c^mSnSs P ;?Ku.a Ha it is preferred to N-a.ky.ate an app^priate.y ^-substituted 
pherTrSeiidinlrne^anone (XII.) to produce an R\R* phenyl ^^Z^^^l 
methanone intermediate (lie), which is then chemically reduced to the des.red L^"^^^^'^^ 
4-piperidinones (XIII) may be chemically reduced to the.r alcohols (III) and these .ntermed.ates ^may 'be N 
•£tated to the desired products (I). The chemical reduction of the ketones to the.r corresponding alcohols 
may be effected by standard reduction procedures such as by catalytic hydrogenation or metal hydr.de 
rodu^on preferably with sodium or potassium borohydride. In either ~ >" 

R' to R 4 substituent represents a reactive hydroxy group then such group should first be P~«Kttd < ua "9 
such standard protecting groups as acetate, trffluoroacetate, benzyloxy *" JSSjff 

and then following the foregoing N-alkylation-reduction reactions, the protecting group is removea. 
StandarS^ecSuls for protecting and de-protecting hydroxy functions are we known ,n fteart. 
Analogously in those instances wherein any R' to R* group represents an ammo, mo.ety^t h pnrfmdto 
prepare the appropriate nitro analog and, as a last step, reduce the nrtro group to the desired ammo mo.ety. 
The foregoing reactions may conveniently be depicted by the following reaction scheme. 
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Reaction Scheme A 
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wherein X is a suitable leaving group (e.g., halide, tosylate or other functional equivalent thereof) and n, R\ 

R2 ' ^£ky^^^^ about equimo.ar quantities of the plating 

,p a r«nMlvSan aoorooriatelv substituted 4-piperidine-methanol (III) or 4-piperidinylmethanone (XIII), 
n a sute le sSent in'the jSenL of an acid acceptor (e.g., the carbonates or bicarbonates of potassium 
S^SSrfthe piperidine reactant) optionally with a small '° 'J 

being present. Suitable solvents are toluene, xylene, chlorobenzene, N-N^^^y^^'^h'ois 
SfmrthKetamide, ketones (acetone, butanone, MIBK, cyciohexanone, «* c, °P!£ a ^ 
(ethanol Dropanol, butanol, etc). The reaction mixture is heated over a wide range of temperatures 
1K-180^C) al*ough1tis preferred to heat at reflux temperatures of the reaction mixture. The reaction is 
continued until completed, generally a period of several hours to several days. _ . , . 

AfteVcompletion of the reaction, the reaction mixture is filtered, the product W* 0 ™"^ 0 ™*^?'* 
mineral or organic acid salt and the desired product is recrystallized by techniques well-knowr un heart. 
Suitable solvents for recrystallization are methanol, ethanol, isopropanol. butanone, acetone, ethyl acetate, 

^fl^eS^fi^utsi^ Phenyl 4-piperidyl-ketones (XHI) used in ^ prepareton of the 
compounds of Reaction Scheme A may be prepared by a Friedel-Craft reaction of b^zene or a R R - 
sCbstituted benzene with isonipecotic acid chloride HCI or N-trifluoroacetyl '^"'P^^" 0 /^?!^ 
anhydride followed by aqueous potassium carbonate hydrolysis in the latter case. Reaction of a sutemuted 
Jhenyl Grignard reagent with 4-cyanopiperidine (prepared by hydrolyzing N-tnfluoroacetyl-4-cyano- 
□ioeridine) will also yield the intermediate ketones. , _, ^ - . 

P ^AltemaXe methods of synthesis of the compounds of this invention include the i 
R' R^ohenvlmaqnesium halide (V) or a R 1 ,R*-substituted phenyl lithium reactant with 1-(o>-R ,R"-phenyl 
allJl)^pTpeS«rboxaldehYde (VI). Another alternative procedure includes the catalync hydrogen*™ 
of an1Sha-(R\R*, phenyl-methanol)-1-(R 3 ,R*-phenylalkyl)pyridinium halide or .ts ketone an^og (lie Ito 
*e desired product. Still another method is the chemical reduction of a ^R^he^lM (2-R 3 . " ^h 6 "^- 
nipendinvil-methanone (lid) to the desired products of this invention. For these foregoing reasons 
Sda"d procedures well known In the art may be used in the preparation of the necessary intermed.ates 

3SW K^ oi the compounds of this invention the 

following examples typify the preferred routes of preparation. 

Example 1 

AlP^^^^Jg^^^l^ „c A rMooon fixture oonaMng 

ret^Sized from I^HCH s OH, 4:1 (500 ml) to give phenylt1-(2-phenylethylH-p.per.d.nylmethanone 
hydrochloride mp«^ 

PtfiH f ISO mil was stirred at room temperature and treated portionwise with NaBH 4 (2.84 g, 0.075 mol) ana 
wfs si"e7ovrm1gm 16 ".The reaction mixture was concentrated at reduced pressure to give a residue 
S was paSed between CH,C1 4 (250 ml) and 10% NaOH solution (100 ^^J^SoaZ^ 
^rther extracted with CH 2 CI, (2 x 50 ml) and the combined extracts washed with ^?}*"?*™^ 
(10C "ml? and dned over MgS0 4 . The mixture was filtered and concentrated to give a solid (10 8> which was 
diSo^ed in S Et a 0^tOAc (1:1, 350 ml) and treated with HCI (0.034 mol) dissolved in EtOAc/CH,OH (3.1, 
20 mlrTne resutam precipitate was recrystallized twice from methanol/butanone to give phenyl-1-(2- 
phenylethyl)-4-piperidinemethanol hydrochloride, mp 141— 143.5°C. 

Example 2 

9. 7.8 mmol). 2-bromoethy, benzene , (1.1 mi 8.0 

recSllizatioMrom ethyi a P cetate hexane. a white crystalline solid was obtained, mp 125-12TC. 

Example 3 

U ^^^^l^^^^A<^-^ "V"~M9"«- A solution of phony, «- 
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motion mixtom w» oltomd .od eom»oo»»d. » g*. . ^^^Su^aS TmESS.* 

g. 0.02 moll in absolut. othanol (120 mil was odded sodium iMna 1.08 9 JUM « 
sodium bomhydrid. IIJSI g. 0.04 mol. TUB ro.edon •^^^J^^T^^^S£ 

from acetone to give alpha-phenyl-1-(3-phenylpropyl)-4-piperidenemethanol, mp 87-«rc. 

Example 4 

Alpha-(4-methylphenyl)-H2-phenylethyl)^piperidinemethanol HCI mi*™™, containinq (4- 

Steo A- (4-Methylphenyl) [1 -(2-phenylethyl)-4-p.pendinyl,methanone HCI. A m ™;°^ n ™ ,m " a A % 

20, "S?; A solution of <4^Y>»"«*H1^"W^ <« 
frn^nl of CHaOH to give alpha^ethylphenvIM^^ hydroch.or.de. mp 



75 



20 



25 



30 



35 



181— 183°C. , , c 

^ Example 5 



A reaction mixture 



Alpha-{4^ethoxypheny^ na MPI 

phenylethyl>-4-piperidinemethanoI hydrochloride, mp !62.S-lb4 u 



Example 6 

S 1 _ i-t-. a ♦ h. a n n 1 H f : i 

A solution of ,4-(1- 



Alpha44-(1^ethylethyl)phenyl1l-(2-phenylethyl)piperidinyl]-mrthanol^ 
Step A- [4-<lmethylethyl)phenyll(H2^henyle^ 

bromoethylbenzene (37 q, 0.2 mol). ^CO, (25, BjJ &« ™2£5^mb25 was filtered and the filtrate 
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was filtered off and recrystallized twice from CH 3 OH/butanone to give [4-<1-methyi.3thyl)-phenylH1-(2- 
Srtenv SyT)p1pendinyl-methanone hydrochloride, mp 251-253X. By following the sodium borohynde 
redurton procedure of the foregoing example there is obtained the desired product of th.s example. 

Example 7 

the THF gentiy refluxed once the reaction had commenced. After the addition was complete, the mixture 
was stirred 1 h at room temperature. At this time the Grignard solution was diluted to 500 ml with dry 
™ a^d Z;ano-1-<2-phenylethy.)piperidine (15.0 g. 0.12 mol) in dry THF (SO mIK was added over a pe od 
of 15 min. Dry toluene (250 ml) was added and the mixture refluxed while THF was distilled off until a 
reaction temperature of 85°C was reached. The mixture was refluxed at this temperature overnight 16 hMt 
was then cooled in an ice bath and 1 N H,S0 4 (200 ml) was added dropwise wrth v.gorous stirring When tiw 
addition was complete, the mixture was warmed to room temperature and stirred an additional j 3 h. The 
aqueous phase was separated and washed twice more with toluene (200 ml) before it was beamed w.th 
aqueous 2N NaOH and extracted with E tj 0 (3 x 200 ml). The extract was wa shed .with saturated aqueous 
NaCI (1 x 250 ml), dried (MgSO«). filtered and evaporated to give a yellow oil. Th.s oil was distilled 
(Kugelrohr) to give a yellow glass which crystallized upon standing. This material was recrystallized from 
ether to give a white crystalline powder, mp 76-78°C . . . 

The hydrochloride salt was prepared by adding the free base to a cold methanol ^^"£^'£'"8 
one equivalent of HCI. This solution was evaporated to dryness and the residue recrystallized from 
methanol-butanone to give fluffy white cystals,mp 21 1-214°C. ^m.his.mq 

Step B: To a solution of (3,5^imethylphenyl)(1-(2-phenylethyl)-4-piper.d.nyllmethanone (21.5 g._ B83 
mmol) in methanol (300 ml) cooled in an ice bath was added portionw.se wrth f^^Z^TmM 
(2.53 g, 66.9 mmol). The reaction was allowed to warm to room temperature and stirred n ^™ 9 ™ 
This mixture was evaporated and the residue stirred in Et,0, washed wrth H a 0 (3 x 100 ml), saturat ed 
aq^eousNaCI (1 x 100 ml), dried (MgSOJ. filtered and evaporated to give a light yellow sol.d. Th.s solid 
was recrystallized from butanone to give a white crystalline solid, mp 150-154 C. 

Example 8 

H2-phenylemyl)-elpha-[Wtrifluoromethyl)phenyl]-4-piperidenemethanol . .. , , 

Step A: [H2-Phenylethyl)-4-piperidinyll[3Mtrifluoromethyl)-phenyllmethanone HCI. A solution of 3- 
bromobenzotrifluoride (17 ml, 0.12 mol) in dry THF (50 ml) was added under N 2 to an oven ^dried II L round 
bottom flesk containing Mg turnings (3.0 g. 0.12 mol) and a crystal of '2 covered with <£Y JHF (5C 1 ml) at a 
rate such that the THF gently refluxed once the reaction had commenced. After the addition was complete, 
ml e mSreUrs stirred 9 for T h at room temperature. At this time Grignard solution was ; d. .luted to 500 
ml with dry THF and 4-cyano-1-(2-phenylethyl)piperidine (15.0 g, 0.12 mol) in d^^HF (50 m ir was added 
over a period of 15 min. Dry toluene (250 ml) was added and the mixture refluxed wh.le THF was disttlled 
off until a reaction temperature of 8SX was reached. The mixture was refluxed at this temperature 
overnight (16 h). It was then cooled in an ice bath and IN H^O, (200 ml) was added dropw.se vigorous 
stirring. When the addition was complete, the mixture was warmed to room temperature and stinwa an 
additional 1 h. The aqueous phase was separated and washed twice more with toluene (200 ml) before rt 
was basmed w th aqueous 2N NaOH and extracted with Et 2 0 (3 x 200 ml). The extract was washed with 
Aqueous saturated NaCI (1 x 250 ml), dried (MgSOJ, filtered and evaporated to an orange . ^Th.s £.1 was 
distilled (Kugelrohr) to give a yellow glass (bp 120-130»C, 1 mm Hg) which crystall.zed upon stand.ng. Th.s 
material was recrystallized from Et 2 0 to give white needles, mp 70-73 C. . 

The hydrochloride salt was prepared by adding a solution of free base .n methanol to a icold methenol 
solution containing one equivalent of HCI. This solution was evaporated to • Oynen and the res.due 
recrystallized from methanol/butanone to give a white crystalline solid, mp 248-zsi u 

Step B: To a solution of [H2-phenylemyl)^iperidinyl][3-(trifluorometiiyl)-phenyllmethanone 2.8 g, 
7.75 mmol) in methanol (50 ml) cooled in an ice bath was added portionw.se sodium borohydr de (0.3 g, 
7.75 mmol). The reaction was allowed to warm to room temperature and stered an "J*^ 1 * ^ TJ* 
mixture was evaporated and the residue extracted with Et*. washed wrth H 2 0 (3 x 00 ml), saturated 
aqueous NaCI (1 x 100 ml), dried (Mg SO*), filtered and evaporated to give a white solid. This sol.d was 
recrystallized from ether/hexane to give white needles, mp 143-147°C. 

Example 9 

Alpha-(2,3-dimethoxyphenyl)-1-(2-phenylethyl)-4-piperidenemethanol HCI ..u^ui-thwii 
Step A: l-(2-Phenylethyl)piperidine-1-carooxaldehyde. To a solution of ^a"^ 2 -?" 6 "**^": 
piperidme (6.5 g. 30.3 mmol) in dry toluene (100 ml) cooled in an ice bath was added dropw.se 43 ml U43 
S) o?1M di^obutylaluminum hydride in hexane. After the addition was complete, the m.xture was 
warned to room temperature and stirred overnight (16 h). Methanol was added to decompose .any 
unacted reagent and H 2 0 was added with vigorous stirring. The gelatinous alum.num salts were 
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removed by filtration through Celite* and the filtrate extracted with toluene (2 x 100 mO-The extracte were 
combined/washed with saturated aqueous NaCI, dried (MgSCU filtered and evaporated to , g^e a dear o I 
This oil was flash chromatographed on silica gel using acetone as eluent to give product as a clear oil, 
which was used without further purification. .«riM.«M«dnini 

Step B: To a solution of veratrole (2.5 ml, 19.6 mmol) in dryTHF (150 ml) cooled 
(20.7 mmol) of 1.6 M n-butyllithium dropwise. This mixture was kept at 0°C for anothe 5 h .before it was 
cooled to -45X and i-(2-phenylethyl)piperidine^rboxaldehyde (3.6 g, 16.6 mmol) in dry THF (10 m» 
was added dropwise. The mixture was kept at -ASK for 1 h befora rt was allowed to warm to room 
temperature and stirred overnight (16 h). The reaction mixture was poured into 5% aqueous NH,CI, 
extracted with Et 2 0 (3 x 100 ml), dried (MgSCU filtered and evaporated to an orange 

The hydrochloride salt was prepared by adding a solution of the free base ,n methanol to .cold 
methanol solution containing one equivalent of HCI. This solution was evaporated to W^^J^JJ 
crystallized from a vigorously stirred acatone/hexane solution. Two recrystall.zat.ons from methanol/ 
butanone gave pale orange crystals, mp 182-185°C. 

Example 10 

Alpha-(3,4-dichlorophenyl)-1-(2-phenylethylM-piperidinemetiianol hydrochloride bmmo _ 

Step A: (3,4-Dichlorophenyl)[H2-phenyle*yl)^piperidinyllmethanone HCL A . scriutmr i of -bromo- 
3,4-dichlorobenzene (10.0 g, 44.2 mmol) in dry THF (50 ml) was added under N, to ar ^ evented _1 ground 
bottom flask containing Mg turnings (1.2 g. 49.4 mmol) and a crystal of I, X^^^nT^s Srnoleted 
rate such that the THF gently refluxed once the reaction had commenced. After the a dd*°" w as ^pieted 
me mixture was stirred for 1 h at room temperature At this time £ie Gngnard solimon was dHuted to 500 
ml with dry THF and 4-cyano-1-<2-phenylethyl)piperidine (9.5 g, 44.2 mmolhn dryTHF (50 mir ^8 added 
over a period of 15 min. Dry toluene (250 ml) was added and the mixture refluxed while THF was distilled 
off until a reaction temoerature of 80°C was reached. The mixture was refluxed at this temperature 
overnight «lTZ£7™oo?Jm an ice bath and IN H,S0 4 (200 ml) was added dropwise with vigorous 
stirring. When his addition was completed, the mixture was warmed to roorr, ^mperature and stirred I an 
addrtional 3 h. The aqueous phase was separated and washed twice more with toluene (200 ml) v bashed 
with aqueous 2N NaOH and extracted with Et,0 (3 x 200 ml). The extract was washed with grated 
aoueous NaCI (1 x 250 ml), dried (MgSCU filtered and evaporated to give an orange solid. This solid was 
flasherch^romaUraP^ed on si.ica ?e. using 20% acetone/dich.oromethane as e.uent and the resultant 
product triturated with EtjO to give a light orange solid. . .. „ ntainina 

The hvdrochloride salt was prepared by adding the free base to a cold methanol solution conte.nmg 

one^uivaTeTo? HQ This solution was evaporated to dryness and the residue recrystalhzed from 

methane « , togive aj-^ 

mmSTn meSano, (50 ml) cooled in an ice bath was added portionwise so J™*™^^™ 

one eauiSm of HQ This solution was evaporated to give a pale yellow foam wh.ch crystall.zed I from a 
vigorou7y Sed acetone/hexane solution. Retaliation from methanotfbutanone gave a white solid, 

mP !n 6 a" 1 sSar manner, by substantially following the teachings of the foregoing examples substituting 
the appropriate reactants there may be produced the following compounds. 

(4-fluorophenyl)[1-(2-phenylethylH-piperidinyl]methanol, 

Alpha-phenyl-M (4-Phenylbutyl)^piperidinyUmethanol. 

Alpha^3,4-dimethoxyphenyl)[1-(2-PhenYlethYlM-p.pend.nyl]methanol. 

Alpha-phenyl[1-(4-aminophenylethyl)-4.piperidinyl methanol. 
Alpha-phenyl(1-(4-methoxphenylethyl)l-4-piperidinYl methanol, 
Alpha-(4HT,ethoxyphenyl)-t1^4.methoxyphenylemyl)]^ 
Alpha42^imethoxyphenyl)-[1-(4-methoxyphenylethyl)]-4-pipendmyl methanol, 
Alpha-phenyll1-(4-methylphenylethyl>]-4-piperidinyl methanol, 
AlDha-phenyl(1-(4-fluorophenylethyl)]-4-piperidinyl methanol, 
Alpha-(4-hydroxyphenyl)-[1-(2i)henylethyl)1-4-piperidinyl methanol, 

AlphaH3^ihydroxphenyl>-[H2-pheirylemyl)]^ipendinyl methanol. armaeoloaical activ i t ies 

serotonin vasoconstriction is of the 5HT 2 subtype, the serotonin antagomsm at tiie 5HT S receptor M «ot 
♦hi ^mnn.Tnri.. of this invention will also be useful in the treatment of such serotonin-mediate d'sease 
S^Ts'anofex^ ^nertosryari^rangina. Raynaud's phenomena and coronary vasospasms and m the 
prophyiactic treatment of migraine. 
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Using standard laboratory in vitro and in vivo methodology, either alone or in comparison ^"""j* 
known serotonin antagonists, it is readily seen that the compounds ofthis invention are > potent , e~t°mn 
antagonists at the 5HT 2 receptor sites with virtually no activity at the 5HT,. adrenergic alpha-l. >?' 
2 « -muscarinic cholinergic receptors. By contrast with such well-known agents as ketansenn. 
methvsergide and cyproheptadine such selectivity is, indeed, unique. . , . 

f^r example, utilizing anesthetized ganglion-blocked dogs to assess W™*™*^ 
sertoninergic blockade, it is to be found that the compounds of this invention antagonize ttie effects ; o fa 
serotonin challenge in vivo (i.e., eliminated the pressor response to: seroton.nT and h^ no eff °" 
phenylephrine in vivo challenge thus demonstrating in vivo antagonism of the vascular effects of 
serotonin which is accompanied with little, if any, alpha-adrenergic receptor blockmg activity. Ketansenn 

0nt %°%% ooSSanLe^d cyproheptadine, the compounds of this ^we^J 
blocking the effects of serotonin as measured in the standard 5-hydm^ryptophan-mduc^ head ^ ,tch 
in WVo (mice) laboratory model. Further, contrary to findings with ketansenn, it is to be i^found tint 
compounds of this invention have no significant anti-hypertensive activity in conscious spontoneous^ 
hypertensive rats (SHR). However, in anesthetized spontaneously hypertensive rats, compounds of this 
invention produce a marked decrease in systolic blood pressure. . . _ vortin _ 

In summary, based on comparative studies it is expected that in view of their 
ootent anti-serotonin effects, the compounds of this invention will exhibit an improved pharmacological^ 
S73S T2S that exhibited by ketansenn (a compound being ^ i ™«'^ ,u ^?^£^ 
treatment of cardiovascular diseases, e.g. hypertension, penpheral vascular disease, brombotic episodes 
andcsrdiopulmonary emergencies) for. although a potent 5HT a antagonist, it Is .j™**"*" "V£*J 
blocks H-l and alpha-l adrenergic receptors. Similariy, because of their numerous side ' mrintod 

serotonin antagonists methysergide and cyproheptadine have a less desirable pharmacological profile 

than that possessed by the compounds of this invention. „ . .„ ^ 

In addition, the compounds of this invention «hibft topical anesthetics^^ 
procaine, and they also exhibit an analgesic effect in the standard acetic-acid-.nduced^ writhing test 
P The compounds (I) exert their serotonin antagonist-induced pharmacological MMMM l^Lrative 
when parenterally administered and at 0.1-3 mg/kg when intravenously admmjrtej^n ~mparat^e 
bases it is expected that the compounds of this will exert their end-use therapeutic effects at 30— 600 mg 
w day (on ^k^ody weight), this amount being administered In divided doses. In each specrficlnstenw. 
depending "on Severity and type of disease state, the attending diagnostician will readily be able to 

determine the dosaae and its frequency of administration. 

Ser *e impounds ofthis invention also exhibit significant anti-fibrillatory effects when tested 
accoromg "o Standard laboratory techniques, said techniques being useful in the 
2 properties. Thus, the compounds, particularly *W*^ny\-W-phe n g*M)£ 
p^nemettanol (and its salts), are useful in the prevention and/or treatment °fvenmcu lar fibril atory 
aberrations due to acute myocardial ischemia. Other arrhythmic conditions ~^ em P'^J"^" d r ? 
ventricular tachycardia, atrioventricular nodal beats, auricular flutter, auricular fibnllation and premature 

^^TSSmpoSofihis invention exert their anti-arrythmic pharmacological activities at 1-100 mg/kg 
when parenterally administered and at 0.1—10 mg/kg when administered intravenously. 

The compounds of thia invention, as defined by Formula I, can be administered as such, or can be 
adm nistered in the form of a composition comprising the active ingredient and any ^f" n ^^,Sj r 
pharmaceutical carriers. These carriers must be compatible with the active ingredient, and can be erther 
soHd^fquid, therapeutically active or inert. By using such carriers, one can mate these >* 0 ™^™ s -™ 
the form of tablets, capsules, powders, suppositories, oral suspensions, or syrups. The composit ons can 
also beTnade in *e fontn of sterile solutions which are suitable for injection The composihons w,ll cents n 
S 1% to 95% by weight of active compound, and from 5% to 99% by weight of a si^rtable 
pharmaceutical carrier. These ranges, however, are not critical and can be vaned as desired according to 

A'sterilTsoMion suitable for injection is prepared by admixing from 0.5 to 5 parts by weight of the 
active gradient" preWraWy in the form of its salt, and from 95 to 99.5 parts by weight of water or isoton c 
VZl solution at a temperature and for time sufficient to dissolve the active ingredient. This solution is 

concentration of active ingredient. The solution 

18 th The d !!o^^^^ >" *e form of hard or soft gelatin capsules. 

Thes?csSe P sa^ 

lactose, talc, stearic acid, or magnesium stearate. Such a capsule can contain from 5 ^ » 

active material, thus providing a minimum dose of active ingredient in a form conven.ent for oral 

^"SfSTSounds of Formula I. when mixed with a suitable .carrier can : also be '^^fXSSSi 
Such carriers must be compatible with the active ingredient and can be the earners mentioned for use wren 
Lpsu^or^n be suS binders or fillers as cornstarch, acacia, gelatin, or cellulosic matenals. Generally. 
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any of the tableting materials conventionally used in pharmaceutical practice can be employed if there is no 

incompatibility with the active ingredient 

The tables are made by admixing the active ingredient a suitable filler, a lubricant or mold-release 
agent, and a binder, and compressing the mixture in a conventional tableting machine into ta Wets dipra- 
5 selected size. Preferably, each tablet will contain from 5 to 50 milligrams of active ingredient The tablet can 
£S so thatthey are easily broken. Optionally, the tablets can be coated with tablet^atmg^ matenals 
in order to make them more attractive and palatable. They can also have enteric coatings so that they will 
release their ingredients slowly and over a longer period. 

^e pharmaceutical carrier in such suspensions or syrups can be an aqueous vehic e such ^as an 
10 aromatic water, a syrup, or a pharmaceutical mucilage. Suitable aromatic waters include tihefol lowing 
' Anise Water, N.F. (IX); Bitter Almond Water, N.F. (VIII); Camphor Water, N£; CinnamorT Water, U.S.P., 
Fennel Water, N.F.; Peppermint Water, U.S.P.; Spearmint Water N F (IX); Wr^ W*^. 
Suitable syrups include the following: Syrup (Simple Syrup), U.S P.; Acacia Syrup, aS-P^ A romatic 
Eriodictyon Syrup, N.F.; Aromatic Rhubarb Syrup, N.F. (IX); Cacao Syrup, U.S.P.; Cherry Syrup, I U.S.P 
a£^&» n*. (IX); Citric Acid Syrup, U.S.P.; Compound Sar^parilla Syrup, N.F.; Compound I White 
Pine Svruo N.F.; Ginger Syrup, N.F. (IX); Glycyrrhiza (Licence) Syrup, U.S.P.; Orange Syrup, U.S.P., 
Orange Y R^er fcru^ N %.; Raspberry Syrup, U.S.P.; Rhubard Syrup, N.F.(IX); Tolu Balsam Syrup, U.S. P.; 
Wild Che ry Syrup, U S.P. Suitable pharmaceutical mucilages include the following: Acacia (Gum Arabic), 
™LcS U.S.P.; Tragacanth, U.S.P.; Tragacanth Mucilage, N.F.The pharmaceutica earner 
inihe suasions or syrups can also be a hydroalcoholic vehicle, such as an elixir. Suitable elixirs include 
mffol"^ U.S.P.; Red Aromatic Elixir N.F, Glycyrrhiza . Elixir, N F, ^^^^ 

(Iso-Elixir), N.F. Coloring agents, tinctures, spirits and other adjuvants can be admixed with the 

C °XSaTioS^ incorporating the compounds of Formula ^^-J^^ ™- 
25 formulations are intended to be illustrative merely, and no limitation is implied or intended. 

Tablet Formulation 

Formula Grams per 1000 

tablets 

30 Active Ingredient* ^ 20.0 

Lactose 270.0 

Dicalcium phosphate, hydrous 1 22.5 

Polyvinylpyrrolidone 25.0 

Polyvinyiglycol 1 500 7.5 

35 Cornstarch 50.0 

Magnesium stearate 



15 



20 



45 



50 



500.0 

♦Title compound of 
40 example 1 

Mix the active ingredient, the lactose and the dicalcium phosphate. Dissolve the P2 ,y ^ vl ® n ^\ C h °i 
1500 Tend the polyvinjlpyrrolidone in approximately 20 ml of water Granulate the P 0 ^ de ^ e "^ t £^ 
water solution adding additional water if necessary, to produce a damp mass. Pass the ^wet granulation 
trough a 12 mesh scfeen; spread on trays and air dry at 35X. Blend the dry granules with the starch and 
the magnesium stearate. Compress into 500 mg tablets. 

Capsule Formulation 

Grams per 1000 
Formula capsules 



Active Ingredient* 20.0 



Lactose 



378.0 



Magnesium stearate 2.0 

55 — 4QQQ 

♦Title compound of example 1 
^ Blend the ingredients and fill into hard gelatin capsules. 
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Elixir Formulation 

Grams per 1000 

Formula millilitres 

Active Ingredient* JO.0 

Sugar do 500 -° 

Glycerin do 200 -<> 

Compound orange spirit ml 10.0 

Alcohol ml 100.0 

Amaranth ml 0J 
Water, q.s. 1000.0 ml. 



♦Title compound of example 1 

75 Dissolve the active ingredient the sugar, the glycerin and the amaranth success^ely W^"^ 
400 ml of water with the aid of heat Cool the solution to room temperature Dissoh,^ 
sDirit in the alcohol and add the alcoholic solution to the elixir base. Add sufficient water to maKe tne 
52£ measure .1000 ml and agitated until homogeneous. Clarify the elix.r by passing ,t through an 
asbestos pad, using a filter aid if necessary. 



Injection Formulation 

Grams per 1000 
Formula ampuls 



Active Ingredient* H0«0 
Water for injection, q»s. 1100.0 ml. 



♦Title compound of example 1 

30 Dissolve the active ingredient in the water for injection. Pass the solution through, i ^Ie0.45 i micron 
membrance filter. Fill asceptically into ampuls (1.1 ml per ampul). Autoclave the sealed ampuls for 30 

mi ToX*^ 

above need be administered daily. The elixir described is usually administered n the amount : oMteS 
teaspoon (5 1) per day while the usual injection dosage is 1 to 3 ca per day. In severe or aggravated 
conditions, additional medicine may be administered. mnm , _ h th 

As is mie for most classes of compounds useful as therapeutic agents not all members have the same 
biological protte. In the present instance, on the basis of in vitro and in v,vo studies partoilariy when 
comoared with prior art compounds, it is to be that when those compounds of Formula I ^herein rns 2 
3uS, P compounds are most pieferred. When the R and R 1 groups of die phenalkyl m °'^?^ e J*^ 
to^itrogen atom of the piperidinal moiety ere hydrogen and f^SuoSe^T SSSnEnf^S 
substituente on the other phenyl moiety are 4-methoxy, 4-methyi, 3-tnfluomethyl, 3jj^ ,< *' oro ' o *T 
oimSS TsXdimethyi and most preferred is when all R groups are hydrogen. Preferred specific 

compounds are: 
45 alpha-phenyl-1-<2-phenYlethyl)-4-pipendine methanol, 

alpha-phenyM-(3-phenylpropyl)-4-piperidine methanol, 
alpha-<4-methylphenylh1-(2-phenylethyl)-4-piperidine methanol, 
alpha-(4-methoxyphenyi)-H2-phenylethyl)-4-piperidine methanol, 
alpha-(3,5 dimethylphenyl)-1 -{2-phenylethyl)-4-piperidine methanol, 
so aiphaM3-(trifluoromethyl)phenyl).V(2.phenylethyl) : 4.pipendme 

alpha-(2 f 3^imethoxyphenylM-<2-phenylethyl)^pipendine methanol, the first and last namea 
compounds being most preferred. 

Claims for the Contracting States: BE CH DE FR GB IT U LU IML SE 
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1. A compound of the general formula (I), 
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HCOH 

(I) 



6 . 

the optical isomers thereof and the pharmaceutical^ acceptable salts thereof wherein n is 2 3 or 4 each of 
R\ R 2 R 3 , R 4 independently is hydrogen, halogen, trifluormethyl, C-e alkyl, C,^ alkoxy, hydroxy or amino. 

2. A compound of claim 1 wherein n is 2. 

3. A compound of claim 1 wherein n is 3. 

4. A compound of claim 1 wherein R 3 and R 4 are hydrogen. 

5. A compound of claim 4 wherein R 1 and R 2 are hydrogen. _ 

6 A compound of claim 1 wherein R 1 and R 2 are methoxy and R and R 4 are hydrogen. 

7 A compound of claim 1 wherein R 1 is methoxy and each of R 2 , R and R 4 is hydrogen. 

8 A compound of claim 1 wherein R 1 and R 2 are halogen and R 3 and R 4 is hydrogen. 

9. A compound of claim 1 wherein R is methyl and R 2 , R 3 , R 4 are hydrogen. 

10. The process for preparing a compound of the general formula (I) according to claim 1 which 
comprises 

A) the chemical reduction of a compound of the formula 

r1 -Gk r1 -^> r2 r1 -^3- r2 X 

c=o c=o |=o 

S^X Ue" to 

40 | O^N-^ 0 " Hal Q J 

<»Vn Wn Y 2>n X 2 ^' 1 

R ^^ R 4 R 3-(0- R 4 R 3 -^5"B 4 B3-^5-R< 



Ma Ub 
so B) the alkylation of a compound of the formula 



lie »<i 



60 



65 



HCOH 

6 



III 



with a reactive derivative having the formula 
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x 
I 



5 




IV 



wherein X is a reactive moiety, preferably a halide, tosylate, mesylate or a functional equivalent thereof, or 
C) the reaction of a Grignard reagent V with an aldehyde of the formula VI 

HC=0 

6 

I v. 



20 




25 and hydrolyzing the reaction product, 

wherein R 1 to R 4 and n are defined as in claim 1. 

11. The process for preparing a compound of formula 




which comprises 

A) the chemical reduction of a compound of the formulae 
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9 



9 

c=o 

6 



Y Hal© f=0 

6 6 



Villa Vlllb Vlllc 

B) the alkylation of the compound of formula IX 



Vllld 



9 

HCOH 

6 



IX 



*isr 

H 



with an alkylating agent of the formula X 



6 



wherein the X-substituent is a halide. tosylate. mesylate or a functional equivalent thereof, and 
C) the reaction of a Grignard reagent XI with an aldehyde of the formulae XII 

HC=0 



6 



9 - S 

MgBr W^^J 



N XII 
(CH 2 ) 2 



and hydrolyzing the reaction product AMa ^„ lH>J __, 
12. A compound of the general formula 1 according to any of claims 1 to 9 for use as a therapeutical 

a9er i3. A compound of the general formula I according to any of claims 1 to 9 for use in prophylactically 
treating migraine. 
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14. A compound of the general formula I according to any of claims 1 to 9 for use in treating Raynaud's 

pHen n 5 m AOTmpound of the general formula I according to any of claims 1 to 9 for use in treating variant 

5 an9, l6." A compound of the general formula I according to any of claims 1 to 9 for use in treating cardiac 

aiTh ^ h Pharmaceutical composition comprising a compound of the general formula I according to any of 
claims 1 to 9 and usual carriers and/or additives. 

10 Claims for the Contracting State: AT 

1. A process for preparing a compound of the general formula (I), 

HCOH 

20 



6 



25 (CH 2# - 



N"*~ R 3 



the optical isomers thereof and the pharmaceutically acceptable salts thereof wherein n is 2 3 or 4 each of 
R\ R a , R 3 , R 4 independently is hydrogen, halogen, trifluormethyl, alkyl, alkoxy, hydroxy or amino, 
30 which comprises ^ , 

A) the chemical reduction of a compound of the formula 

R 1 



35 



40 



4S 



''-0- r2 R, -CpH r, -^> rJ L 

<|*Vn < CH 2>n ( Wn Wn-1 

R^J-R^ R 3 "^J-R 4 « 3 "0- R4 r3 -0" R4 



11a lib 
B) the aikylation of a compound of the formula 

r 1 -£ 44- R 2 



lie «d 



so 



65 



HCOH 

6 



HCOH m 
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with a reactive derivative having the formula 



w 



15 



20 



X 

I 



4$ 



wherein X is a reactive moiety, preferably a halide, tosylate, mesylate or a functional equivalent thereof, or 
C) the reaction of a Grignard reagent V with an aldehyde of the formula VI 

HC=0 



so 



55 



6 



I VI 



I v r3 -^&- r4 

MgBr v =5i> 

25 

S'STS ^preparation of a compound of the = | = a jjj wherein » |, 2 

R4 a ~^he pr^ss of daim 4forthe preparation of a compound of the genera, formula (I) wherein R 1 and 
* T t££Z» of claim 1 for the preparation of a compound of the genera, formula (I) wherein R 1 and 

- R2 8 7 S^JftK Tfor^P^aration of a compound of the genera, formu.a (I, wherein R 1 is 
meth 8 0 ^ a p d o e cS S^l^pS^ of a compound of the genera, formu.a (I) wherein R 1 and 
R2 tSSSS ScST; WSrgZn** of a compound I the genera, formu.a (., wherein R is 

40 methyl and R 2 , R 3 , R* are hydrogen. 

10. The process for preparing a compound of formula 



9 



HCOH 

VII 



6 



N 
l 

(CH 2 ) S 



6 

RQ which comprises x 

A) the chemical reduction of a compound of the formulae 
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6 



NT 
H 



with an alkylating agent of the formula X 



9 

c=o 

6 



999 

c=o c=o c=o 

(CH^ (CH,> 2 ®(CH2) 2 

6 6 6 6 

Villa Vlllb Vlllc v,,,d 

B) the allegation of the compound of formula IX 

9 



I 

c=o 

I 



HCOH |X 



wherein the X-substituent is a halide, tosylate, mesylate or a functional equivalent thereof, or 
C) the reaction of a Grignard reagent XI with an aldehyde of the formulae XH 



HC=0 

6 



9 - k 

MgBr U^JJ 



XII 



and hydrolyzing the reaction product. M - 0 

11. A process for preparing a pharmaceutical composition for prophyiactically treating migraine, 
treating Raynaud's phenomenon, variant angina or cardiac arrhythmias comprising combining a 
compound of the general formula I obtained according to any of claims 1 to 10 and usual earners and/or 
additives. 
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Patentanspruche fur die Vertragsstaaten: BE CH DE FR GB IT U LU NL SE 

1. Eine Verbindung der aligemeinen Formel (I), 



SO 



-9" 



HCOH 

(I) 



6 



R 3 



ihre optischen Isomere und ihre pharmazeutisch vertraglichen Salze, in der n 2, 3 Oder 4 ist und jeder der 
Reste R\ R 2 , R 3 und R 4 unabhangig voneinander ein Wasserstoff- Oder Haiogenatom, eine Tnfluormethyk 
C^-Alky!-, C^-e-Alkoxy-, Hydroxy- oder Aminogruppe bedeutet 

2. Verbindung nach Anspruch 1, in der n 2 ist 

3. Verbindung nach Anspruch 1, in der n 3 ist 

4. Verbindung nach Anspruch 1. in der R 3 und R 4 Wasserstoffatome sind. 
25 5. Verbindung nach Anspruch 4, in der R n und R 2 Wasserstoffatome sind. 

6. Verbindung nach Anspruch 1, in der R 1 und R 2 Methoxygruppen und R 3 und R* Wasserstoffatome 

Smd 7. Verbindung nach Anspruch 1, in der R 1 eine Methoxygruppe und jeder der Reste R 2 , R 3 und R 4 ein 
Wasserstoffatom ist n . «. „^ . . 

30 8 Verbindung nach Anspruch 1, in der R 1 und R 2 Halogenatome und R 3 und R 4 Wasserstoffatome sind. 

9. Verbindung nach Anspruch 1, in der R eine Methylgruppe und R 2 , R 3 und R 4 Wasserstoffatome sind. 

10. Verfahren zur Herstellung einer Verbindung der ailgemeinen Formel (I) nach Anspruch 1, welches 
umfa&t: 

A) chemische Reduktion einer Verbindung der Formel 



R 2 



c=o 

6 



r 



c=o c=o c =° 

rS rS Cj oder 

Wn Y 2) " ( f 2)n - 1 

r H^j}- r4 r3 ~C5" r4 r3 "C3" r4 r3_ CJ- r4 

Ila Mb He "d 
B) AJkyliorung einer Verbindung der Formel 



65 
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•R2 



HCOH 

6 



10 N" 

H 

mit einem reaktiven Derivat der Formel 

X 

I 

R3. 



IV 



20 



■-0- 



in der X eine reaktive Einheit, vorzugsweise ein Halogenid, Tosylat, Mesylat oder e!n funktionelles 
Aauivalent davon ist, oder ( 
C) Umsetzung eines Grignard-Reagens V mit etnem Aldehyd der Formel VI 



25 

HC=0 



6 



30 

I v. 

<?Vn 



r3_1T4L_r4 



MgBr l ^^- J 

40 und Hydrolyse des Reaktionsproduktes, wobai R 1 bis R« und n wie in Anspruch 1 definiert sind. 
11. Verfahren zur Herstellung einer Verbindung der Formel 



9 

HCOH 

6 



SO 

I 

TO2 



HCOH 

VII 



55 



6 



welches umfaBt: 
50 A) chemische Reduktion einer Verbindung der Formeln 
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999 

c=o c=o c=o 



Oder 



9 

c=o 

6 



i 

c=o 



CH, 



6 6 6 6 

Vina villb vine Vllld 

B) Alkyiierung der Verbindung der Formel IX 

9 

HCOH 

6 



IX 



H 



mit einem AJkylierungsmittel der Formel X 



6 



in der der X-Substltuent ein Halogenid, Tosyiat, Mesylat oder ein funktlonelles Aquivalent davon ist, oder 
C) Umsetzung eines Grignard-Reagens XI mit einem Aldehyd der Formel XII 



HC=0 

6 



9 - 6 

MgBr 



I XI! 
(CH 2 ) 2 



MgBr 

und Hydrolyse des Reaktionsproduktes. 

12. Eine Verbindung der allgemeinen Formel I nach einem der Anspruche 1 bis 9 zur Verwendung als 
Arzneistoff. . . . 

13. Eine Verbindung der allgemeinen Formel I nach einem der Anspruche 1 bis 9 zur Verwendung Dei 
der vorbeugenden Behandiung von Migrane. 

21 
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14. Eine Verbindung der allgemeinen Formel I nach einem der AnsprOche 1 bis 9 zur Verwendung boi 
der Behandlung des Raynaud-Phanomens, 

15. Eine Verbindung der allgemeinen Formel I nach einem der Anspruche 1 bis 9 zur Verwendung bei 
der Behandlung von Angina-Abarten. 

* 16. Eine Verbindung der allgemeinen Formel I nach einem der Anspruche 1 bis 9 zur Verwendung bei 

der Behandlung von Herzarrhythmien. a , A „- 10 u a + 

17. Arzneimittel, umfassend eine Verbindung der allgemeinen Formel I nach einem der Anspruche l 
bis 9 und Qbliche Trager- und/oder Zusatzstoffe. 

to Patentanspruche fur den Vertragsstaat: AT 

1. Verfahren zur Herstellung einer Verbindung der allgemeinen Formel (l) f 



15 



40 



SO 



HCOH (1) 



6 



R 3 

30 f^-e-Alkyl-, 'd-e-Alkoxy-, Hydroxy- oder Aminogruppe bedeutet, welches umfaBt: 
A) chemische Reduktlon elner Verbindung der Formel 

r1 -0- r 

rU{^-r 2 r 1 -^J-r 2 H^jh* 2 



c=o 



r r i 6 



oder ^ 

e c 
o .7" Hal I 



<CHa) n ^°Vn Wn-1 



^Q-R* R 3-^5_ R 4 R 3 -0"B^ B 3 -0" R ' 

^ lid 



Ila 



lib »c 
B) Alkylierung einer Verbindung der Formel 



50 



HCOH 



HCOH III 
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mit einem reaktiven Derivat der Formel 



<?Vn IV 

in der X eine reaktive Einheit vorzugsweise ein Halogenid, Tosylat, Mesylat Oder ein funktionelles 
Aquivalent davon ist, oder 

C) Umsetzung eines Grignard-Reagens V mft einem Aldehyd der Formel VI 

HC=0 



25 



35 



45 



50 



6 



20 | 



■><$-" r 

i v R 3_ir4i_R4 

MgBr 



und Hydrolyse des Reaktionsproduktes. ,#,%-«, o 

2. Verfahren nach Anspruch 1 zur Herstellung einer Verbindung der allgememen Formel (I), in der n 2 

30 ^ 3. Verfahren nach Anspruch 1 zur Herstellung einer Verbindung der allgemeinen Formel (I), in der n 3 
ist. 

4. Verfahren nach Anspruch 1 zur Herstellung einer Verbindung der allgemeinen Formel (I), in der R 3 
und R 4 Wasserstoffatome sind. , 

5. Verfahren nach Anspruch 4 zur Herstellung einer Verbindung der allgemeinen Formel (I), in der R 
und R 2 Wasserstoffatome sind. t 

6. Verfahren nach Anspruch 1 zur Herstellung einer Verbindung der allgemeinen Formel (I), in der R 
und R 2 Methoxygruppen und R 3 und R 4 Wasserstoffatome sind. 

7. Verfahren nach Anspruch 1 zur Herstellung einer Verbindung der allgemeinen Formel (I), in der R 
^ eine Methoxygruppe und jeder der Reste R 2 , R 3 und R 4 ein Wasserstoffatom ist 

8. Verfahren nach Anspruch 1 zur Herstellung einer Verbindung der allgemeinen Formel (I), in der n 
und R 2 Halogenatome und R 3 und R 4 Wasserstoffatome sind. , , _ 

9. Verfahren nach Anspruch 1 zur Herstellung einer Verbindung der allgemeinen Formel (I), in der R 
eine Methylgruppe und R 2 , R 3 und R 4 Wasserstoffatome sind. 

10. Verfahren zur Herstellung einer Verbindung der Formel 



9 



HCOH 

I VII 

Q 

i 



6 



welches umfaSt: 
65 A) chemische Reduktion einer Verbindung der Formeln 
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9 
6 

I 

6 




9 
6 



Oder 



Ha. 
(CH,) 2 



Villa VlUb 
B) AJkylierung der Verblndung der Formel IX 



Vlllc 



9 

HCOH 

6 



mlt einem Alkyliemngsmittel der Formel X 



H 



X 
I 



6 



9 

c=o 

6 



6 6 



Vllld 



IX 



In der der X-Substituent eln Halogenid, Tosylat, Mesylat oder ein funktionelles Aquivalent davon ist, oder 
C) Umsetzung elnes Grignard-Reagens XI mit einem Aldehyd der Formel XII 



9 

MgBr 



XI 



HC=0 

6 

I 

(CH,) 2 

6 



XII 



und Hydrolyse der Reaktionsproduktes. 

11 Verfahren zur Herstellung eines Arzneimittels zur vorbeugenden Behandlung von Migrane, 
Behandlung des Raynaud-Phinomens, von Angina-Abarten Oder von Herzantiythmien, umfassend das 
Zusammenbringen einer Verbindung der allgemelnen Formel I, emalten nach einem der Ansprucne 1 bis 
10 und ublicher Trager- und/oder Zusatzstoffe. 
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Revendications pour I as Etats contractants: BE CH DE FR GB IT U LU IML SE 

1. Un compost de formule generale (I), 



75 



40 



■9" 



HC0H 

10 I (') 



6 



M3C 



R 4 

ses isom&res optiques at ses sels pharmaceutiquement acceptables. formula dans laquelle n est jjga il * 2, 3 
20 ou4 chacun das substituants R«. R 2 , R 2 . R 4 designe independamment un atoma d'hydrogene, d halogane, 
un groupe trifluoromethyle, C,_, alkyle, C,_ 9 alcoxy. hydroxy ou amino. 

2. Un compos* selon la revendication 1, salon laquel n est egal a 2. 

3. Un compose salon la revendication 1. selon lequel n est 6gal h 3. 

4 Un compos* selon la revendication 1, selon lequel R et R* sont des atomes d hydrogene. 
5. Un impose selon la revendication 4, selon lequel R 1 et R 2 sont des atomes d'hydrogene 
& Un compose selon la revendication 1. selon lequel R« et R 2 sont des groupes methoxy et R 3 et R sont 
desatomes^ydrogjne.^ ^ ^ se|on |e<jue| R1 ^ un groupe m6thoxy « chacun des 

substituants R 2 . R 3 et R 4 est un atoma d'hydrogSne. R3 _ t R4 

30 Ttln compose selon la revendication 1, selon lequel R et R 2 sont des atomes d halogane et R at R 

^VnZmZtXt^n6loa^ 1. ae.on .aqua. R est un groupe methyie et R 2 , R 3 et R 4 sont des 

at ° m ~ uTroclSe e de preparation d'un compose de formule generale (I), selon la revendication 1 qui 
35 comprend: 

A) la reduction chimique d'un compose de formule t^^n o 



'-O-* "H^jH* R, -^5- 

c=o c=o c =° 

" 6 A 6 - ^ 



55 



50 



R2 



ou 



•N- O^N-^ 0 « H a|- , 

(CH 2 ) n (CH 2 ) n ^CHa) n lCH 2 ) n _i 

,3_^J_ r4 R 3-^- R 4 r'-^Q-R 4 « 3 "0" R4 



lla 

B) I'alkylation d'un compose de formule 



lie »d 
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HCOH IN 



6 



10 N 

H 

avec un derive reactif ayant la formula 

15 X 

i 



* i c n 

20 



Wn ,v 



R 3 J^Q_R4 



dans laquelle X est une moitie reactive, de preference un halogenure, un tosylate, un mesylate ou un 
equivalent fonctionnel de cecl, ou ^—.i- ivn 

*5 c) la reaction d'un reactif de Grignard V avec un aldehyde de formule (VI) 

HC=0 



35 



6 



30 



v R 3 rf4l-- R4 

MgBr 



40 et I'hydrolyse du produit reactionnel, formule dans laquelle R 1 a R 4 et n sont definis comme dans la 
revendication 1. 

11. Le procede de preparation d'un compose de formule 



45 

HCOH 

50 



9 

HCOH 

6 



VII 



N' 
I 

<? H 2>2 



6 



5a qui comprend 

A) la reduction chimique d'un compose de formule 
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9 

c=o 

6 

OU | 

T °" T ^° el ' = ° 

(CHgJg (CH,),, (CHglg 

6 6 6 6 



999 

c=o c=o c=o 

6 .xx 6. 



Villa 



VUlb VIMc v » ,d 



B) I'alkylation du compose de formuie (IX) 



9 



HCOH |X 



6 



avec un agent d'alkylation de formuie (X) 



6 



dans laquelle le substituant X est un ha.ogenure, un tosylate. un mesylate ou un equivalent fonctionnel de 

CMa b Jlaction d'un reactif de Grignand XI avec un aldehyde de formuie (XII) 

HC=0 



6 



9 . 6 

MgBr "^S^" 1 



| XII 
(CH 2 ) 2 



* ID -on Tune q U e.conque des revendicatlons 1 a 9 a uti.iser 

™™&£S£32 Xm'u.e genera.e (I) se.on .'une q ue.conque des revendicatlons 1 a 9 a uti.iser dans 



27 
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(e traitement prophyiactique de (a migraine. ^ . M 

14. Un compose de formule generale (I) selon I'une quelconque des revendications 1 a 9 a utiliser dans 
le traitement du syndrome de Raynaud. .... r . 0 

15. Un compose de formule generale (I) selon I'une quelconque des revendications 1 a 9 a utiliser dans 
le traitement des differentes angines. .„.„ Horte 

16. Un compose de formule generale (I) selon I'une quelconque des revendications 1 a 9 a utiliser dans 
le traitement des arythmies cardiaques. . m rune 

17. Composition pharmaceutique comprenant un compose de formule generale (I) selon \ una 
quelconque des revendications 1 a 9 et des vehicules et/ou des additifs habituels. 

Revendications pour CEtat contra eta nt: AT 

1. Un precede de preparation d'un compose de formule generale (I) 

,R2 



25 



40 



50 



■9-' 

HCOH 

6 



HCOH 

(I) 



R 3 

de ses isomeres optiques et de ses sels pharmaceutiquement acceptable^ formule dans laquelle n est egal 
30 a 2, 3 ou 4, chacun des substituants R\ R 2 , R 3 , R 4 designs independamment un atome d hydrogens 
d'halogene, un groupe trifluoromethyle, C,_ 6 alkyle, d-e alcoxy. hydroxy ou amino, ledrt proced* 
comprenant: 

A) ta reduction chimique d'un compose de formule ^^^^ 

35 Rl_jrj_ R2 

C=0 



c=o c=o c=o 

<°Vn (. CH 2>n «f H 2>n-1 



^^j_ R 4 R 3-^j- R 4 rHQH 4 « 3 -0" r4 



Ma 

B) I'alkylation d'un compost de formule 



lie 



65 
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HCOH 

6 



10 *N 

H 

avec un derive reactif ayant la formule suivante 

X 



15 



20 



25 



30 



r3 -6- 



dans laquelle X est une moitie reactive, de preference un halogenure, un tosylate, un mesylate ou un 
Equivalent fonctionnel de ceci, ou bien , «m 

C) la reaction d'un reactif de Grignard V avec un aldehyde de formule (VI) 

HC=0 



6 



MgBr 



I V. 
Wn 



et I'hvdrolyse du produit reactionnel. # ^ a , . ... . m ^ 

40 2. Le procede selon la revendication 1 pour la preparation d'un compose de formule generale (I), selon 

^f. Le^^de & selon la revendication 1 pour la preparation d'un compose de formule generale (I), selon 

lL?m& trim la revendication 1 pour la preparation d'un compose de formule generale (I), selon 
45 lequei R 3 et R 4 sont des atomes d'hydrogene. . Jf , . . . „ A „*r»i« m **\nn 

5. Le precede selon la revendication 4 pour la preparation d'un compose de formule generale (I), seion 
lequei R 1 et R 2 sont des atomes d'hydrogene. 

6. Le procede seion la revendication 1 pour la preparation d'un compose de formule generale (I), selon 
lequei R 1 et R 2 sont des groupes methoxy et R 3 et R* sont des atomes d'hydrogene. 

50 7. Le procede selon la revendication 1 pour la preparation d'un compose de formule generale (I), selon 

lequei R 1 est un groupe methoxy et chacun des substituants R 2 , R 3 et R* ettnt un atome d hydrogAim. 

8 Le procede selon la revendication 1 pour la preparation d'un compose de formule generale (I), seion 
lequei R 1 et R 2 sont des atomes d'halogene et R 3 et R 4 sont des atomes d'hydrogene. 

9 Le procedS selon la revendication 1 pour la preparation d'un compose de formule generale <l), seion 
55 lequei R est un groupe methyle et R 2 , R 3 et R 4 sont des atomes d'hydrogene. 

10. Le proced6 de preparation d'un compose de formule 



60 
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9 

HCOH 

6 



N 
I 

W2 



6 



qui comprend: 

A) la reduction chimique d'un compose de formuie 



9 

c=o 

6 

I 

6 

Villa 




vnib 



Vlllc 



B) I'alkylation du compost de formuie (IX) 



9 

HCOH 

6 



H 



avec un agent d'aikylation de formuie (X) 



X 
I 



6 



9 

c=o 

6 



9 

f H., e 

6 6 



I 

c=o 
I 

CH 0 



Vtlld 



VH 



IX 



dans laquelle le substituant X est un halogenure, un tosylate, un mesylate ou un equivalent fonctionnel de 
"** CMa b Sction d'un reactif de Grignard (XI) avec un aldehyde de formuie (XII) 

30 



10 



15 



20 
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HC=0 



6 



9- 6 

MgBr 



|CH 2>2 



" "tf S?p^£S [ESSES! **. ph,™.^. pour „ M^M 

fl'une queiconque des revendi cations 1 a 10 avec des veh.cules et/ou des additrfs habitueis. 
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